Activation and deactivation of the membrane-bound hydrogenase from Desulfovibrio desulfuricans, Norway strain.
The hydrogenase from D. desulfuricans, when isolated in air, had a low activity in the hydrogen-methyl viologen reductase assay, and no activity in the hydrogen-methylene blue reductase assay. The activity increased markedly during incubation under hydrogen. This process is interpreted in terms of conversion of the enzyme from a relatively inactive Unready state to the Active state. Oxidation by dichloro-indophenol caused conversion to a state in which the hydrogen-uptake activity to methyl viologen was preserved, but hydrogen-methylene blue activity was not. This form is termed the Ready state. This behaviour resembles that of the hydrogenase of Desulfovibrio gigas and thus may be a widespread property of this class of hydrogenases. The electron-spin-resonance spectra of the D. desulfuricans enzyme showed the presence of [3Fe-xS] and [4Fe-4S] clusters. Spectra were also observed in the various states of activation of the enzyme. In these respects, the hydrogenase of D. desulfuricans resembles that from D. gigas, although the latter may have an additional iron-sulphur cluster.